Highlight
An improved bleaching, staining and mounting procedure for fecal samples permits the identification of plant fragments to be made with the projection microscope in addition to the usual binocular types. Small modifications to existing techniques of preparing standard plant material facilitate direct comparison of plant frag ments in feces with these standards. Heady (1964) has drawn attention to the importance of knowing the food preferences of different herbivores grazing the same area. Indeed, studies of dietary selection by herbivores on rangeland, and the ecological consequences of this selection for both animal and plant populations are essential if we are to understand how to manipulate the flora and fauna in a predictable manner.
Occasionally the composition of the diet can be estimated by examining the extrusa from esophageal fistulas either visually (Leigh and Mulham, 1966) or at low (16x) magnification (Harker, Torell, and Van Dyne, 1964) . Frequently, however, the extrusa contain a substantial proportion of fine material and further treatment is required before identification is possible (Cook et al., 1958) . Unfortunately, the microscopic identification of small plant fragments and the assessment of species contribution whether in esophageal and rumen extrusa, stomach contents, or feces, are laborious and timeconsuming (Stewart, 1967) .
Projection microscopes are used extensively in wool metrology (Chapman, 1960) other optical systems. Similarly, the use of projection microscopy for the assessment of species contribution should make for easier working and greater productivity.
However, existing methods of treating feces do not always permit the preparation of slides which are suitable for projection. This paper describes a method which facilitates the production of permanent preparations of fecal particles from herbivores such as cattle, sheep, rabbit and millipede (Glomerus sp.) of sufficient clarity to be used with a projection microscope: e.g. Reichart 'Lanameter'.
It also indicates small modifications to existing techniques for preparing slides of standard plant material.
Ideas from the following authors have been incorporated either directly or indirectly into the procedures outlined in this paper: Baumgartner and Martin (1939) , Dusi (1949 ), Martin (1954 ), Croker (1959 , Metcalfe (1960) , Storr (1961) , Stewart (1965) , and Griffiths and Barker (1966).
Methods
A 2 to 3-g sample of fresh feces or feces preserved in a mixture of alcohol, formalin, and acetic acid (A.F.A.) to Davenport's F2 (1961, p. 165 ) formulation is carefully fragmented in 2 to 3 times its volume of 70% alcohol. Ideally, the existing fragments should be dispersed but not subdivided. The slurry is transferred to a 500 ml conical flask and allowed to stand for several hours to extract the chlorophyll. The flask is then filled with boiling water and allowed to stand overnight. The supernatant fluid is decanted in the following morning and the treatment with boiling water is repeated. After decanting 3 to 4 hr later, 10 to 15 ml of 5% solution of sodium hypochlorite (domestic bleach) is added. Several hours is sufficient to bleach the fecal solids. The bleaching agent is removed by two washings with cold water using either filtration through a Buchner funnel or centrifugation (500 rpm for 5 min).
The fecal solids are placed in 10 ml of 70% alcohol in a specimen tube and 10 to 15 drops of 1% safranin (in 50% alcohol) are added. Staining time varies with the amount of fecal material, but approximately 10 days is sufficient.
A few drops of the stained fecal material are placed on a microscope slide which has been treated with a small quantity of Mayer's albumen (Davenport, 1961, p. 12 1) and air dried. Excessive albumen may result in strong background staining. Slides are then dried overnight at 45 C.
When cool, the slide is quickly washed with a little 70% alcohol to remove the background stain. A similar wash of 95% alcohol is given and the sample is then mounted in Euparal and dried on a hot-plate at 45 C for several days. In mounting the particles, the cover slip can be applied safely and rapidly if it is first placed on a small block and the mountant-treated slide is turned upside down. The surface of the mountant and coverslip are touched, and the slide is quickly turned the correct side up.
Existing procedures for the preparation of standard slides of the grasses and sedges have been checked on a range of species, and the scraping method outlined by Metcalfe (1960) has been adopted. Small modifications that appear valuable include (i) fixing the laminae in A.F.A. for 1 week or more, (ii) extending the bleaching period to 3 hr, and (iii) staining the resulting epidermis for several weeks with safranin as described above.
Dicotyledons are satisfactorily treated along the lines suggested by Storr (1961) and by Stewart (1965) . However, greater control of the digestion process is gained by omitting the boiling acid treatment and leaving the lamina in the nitric-chromic acid mixture in an oven at 45 C for 5 hr or more, depending on the species. After separation of the epidermal surfaces and washing in water and 70% alcohol, the material is stained as described for the grasses. The alcohol treatment which precedes mounting must not be excessive, otherwise it will remove most of the dye.
Photographs of the appropriate epidermal structures, preferably in color, can be used as standard references.
Conclusions
The procedures outlined above improve the existing methods insofar as the clarity of the fecal preparations permits the use of the projection microscope as an alternative to the other optical microscopes, and estimates of species contribution are easier to make. Further, the direct comparison of plant fragments in feces with the standard plant slides is aided by the common bleaching, staining and mounting
